



































F (x, u, Du) = 0 !£ £Zl Ω









































F (x, u (x) , Du (x)) = 0
àdâ Èâ
x ∈ Ω
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ÍﬃË¢Ì¥ÈnØ á
{
Du (x) ∈ E
àzâ È!â
x ∈ Ω
u (x) = ϕ (x) x ∈ ∂Ω
ã
ÐzÈnäÈ























































































































































































































































0 < a1 ≤ ... ≤ an
































λi (Du) = ai, i = 2, ..., n
ëFE



























































ξ ∈ Rn×n : λi (ξ) = ai, i = 1, ..., n
}



































ai, ν = 1, ..., n
}
PcoE = QcoE = RcoE =
{






ai, ν = 1, ..., n
}
.
PcoE1 = RcoE1 =
{






ai, ν = 2, ..., n, det ξ = 1
}
.
PcoEα,β = RcoEα,β =
{






ai, ν = 2, ..., n, det ξ ∈ [α, β]
}
.














D¦Þ5zð ﬁdðﬃê"Þ·Ù¹ñúÙ¢êRÞñ  FEöëÝ
ñ%ÚŁÛÜ ð
	XMJÝÞ·Ù¹ñ
w : Ω ⊂ Rn → C
[
w (x) =
























































∈ R2×n : |a| = s, |b| = r
ë-E













PcoE = RcoE =
{





















ÚRñðBUñ%Ü hÚRë^   







































λ1 (Du (x)) = ... = λn−1 (Du (x)) = r
1/2n ëKºð>K:ÙG Ω,
λn (Du (x)) = r











ξ : λν (ξ) = r
1




det ξ = 1
}
.





λi (ξ) ≤ r








, 1 ≤ ν ≤ n, det ξ = 1
}
.














































ξ ∈ R2×2s : trace ξ ∈ {0, 1} , det ξ ≥ 0
}
,
RcoE = coE =
{
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ðÜºÜÙGdÙŁÙG   $ëFE   Mﬃñ%ìRÞ5zðGÝ,ë%êð
detA 6= detB
ë-EöÝ]MﬁKdVÜºÜ ðìCB !fï%ðﬃì,ë9ÙG    



























A,B ∈ R2×2 O
ÙºÞGÛdñê"ÙºÞ·Ùºï%ðEðﬃÞ+ðﬃì"ÚUÙGëdÞ]D  FEÉëNÚë
Û
u : Ω ⊂ R2 → R2
êñRÞ5zëÞ















































W 1,∞ (Ω; Rm)
Þ5zð'ê·Ûdë!Ý
ðUñNMÚRë,Ûê
u : Ω ⊂ Rn → Rm
êCdÝJIÞ5zëÞ














W 1,∞0 (Ω; R
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ξ ∈ Rm×n O
ðBÜ ðÞ
T (ξ) = (ξ, adj2ξ, . . . , adjm∧nξ)
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ŁñìðÜZÚRð,ë%êCìëSÜ ðgMJÝÞ·Ù¹ñ


















f : Rm×n → R = R ∪ {+∞}
Ù¢ê?êë%Ù3E~Þñ S,ðBìë3ñð#Ý,ñdï%ðﬂ	3Ù M




rank {ξ1 − ξ2} = 1
ëFEGðﬃï%ðﬃìC
t ∈ [0, 1]
K
[Ùºï ﬃ  ñ%ìðÜ?Úð
ë%êJì,ëSÜ ðeMJÝÞ¤Ù¹ñ
f : Rm×n → R
Ù¢êêë%Ù3E÷Þ+ñrS,ð%dëê"Ù¹ë 2ðr[ﬁñ%ì
ðJﬁÙºï%ë%ÜðﬁfÞ·Ü:Ûdñ%Ü!ë












































































m = n = 2
ìð
ëiEêBëêe[
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i=1 λi (ξ) = |det ξ|
ﬃK LCåÛzëì"Þ·Ù¹ÝÜ ëì
Þ5zð MJÝﬃÞ¤Ù¹ñ
ξ → λn (ξ)
Ù¢êBÝ,ñdï%ðﬂ	IëFERÙGXMﬃë!ÝÞHÙ¢êÞ5zðUñ,Ûdðﬃì,ë%Þ+ñ%ìQñ%ì"ÚeK






























































































































E ⊂ RcoE ⊂ PcoE ⊂ coE
E ⊂ RcoE ⊂ QcoE ⊂ PcoE ⊂ coE.
 ¾  ¥ÆÅuÆ+À
































Duξ (x) = ξ ∈ K,















uν ∈ uξ +W
1,∞
0 (Ω; R










dist (Duν (x) ;E) dx→ 0
ë%ê
ν →∞.








































f (ξ) meas Ω ≤
∫
Ω





















































u ∈ ϕ+W 1,∞0 (Ω; R
m)
êCdÝJGÞGdë%Þ
Du (x) ∈ E
DëiKºð9KÙG
Ω.




























Dϕ (x) ∈ E ∪K
[ﬁÝ3MﬁKjñ%ì,ñ%ÜºÜ ëìC	iK




















Dϕ (x) ∈ E ∪K









W 1,∞ (Ω; Rm)
ÛìñïnÙ3Eð
E







ñ%ÚŁÛzëÝﬃÞ [ﬁÝ3MﬁKXjñ%ì,ñ%ÜºÜ ëìC	iK3ÙG   $UﬃK














































dðﬃïüÙG   ﬂ ([¤êﬃð
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ã
ÐzË¢Í
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ÒÉÓ!Ô   
àÒfÊ  ﬂ
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V k = int
{
u ∈ V :
∫
Ω















































v ∈ V k
ÌÓUÏÐdàÏ







‖u− α‖L∞ ≤ /3.
õOÐzË¢ÌOËÌŁàØ
ã




































‖β − α‖L∞ ≤ /3
à!ÒdÊ
ωD (β) < 1/2k .




































δ = δ (k, v) > 0
ÌÓ#Ï,Ðdà%Ï






dist (Dψ (x) ;E) dx ≤
∫
Ω

























ÐGË¢ÌPÈnÌ,Ì¥ÈnÒ	ÏË¢àØØ áåàÍﬃÓÒdÌÈnß	ÎzÈÒfÍﬃÈ?ÓÔ 	à!Ë ä,È:ÏÐzÈnÓ!ä,ÈôIâ
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zðGêðÞBñNMBÛzñÙGdÞ·êñ MÝ,ñdÞ¤ÙG^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η ∈ intK (E)
Þ5zð








ÍﬃÔﬁâjõOÐzÈÓäÈnô zâ  ?ËÒ   $ fàÒdÊ#ÔøÓäàÌ¥ØË éÐ	ÏØá
ôÓ!ä,ÈfÈﬃÑË èdØ ÈÓÒzÈÌ¥ÈnÈ?õOÐdÈÓ!ä,Èôzâ !òﬃâ
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Þ5zðBñìﬂE!ðì#ñ MoE%Ù $ŁðìðdÞ¤Ù¹ë%Þ¤Ù¹ñﬃK Zzð






























D[N−1]u ∈ Rm×MNs = R
m × Rm×n × Rm×n
2






























u : Ω ⊂ Rn → Rm
êCdÝ
ÞGdë%Þ
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ﬁﬀﬃﬂ 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DNuξ (x) = ξ
Djêë%Þ¤Ù¢ê5MJ%ÙG.W
(




















































































































































γ = γ (R)
êñRÞ5zëÞ
























































Ñà!ôÖzØ È à!ÒdÊ 
!ò"â























ϕ ∈ W 1,∞ (Ω)
êë%Þ¤Ù¢ê Hðﬃê
Dϕ (x) ∈ E ∪ int coE,
ëKºð>K















u ∈W 1,∞ (Ω)
êCdÝJIÞ5zëÞ
{
Du (x) ∈ E
ëKºð>K
x ∈ Ω








F (Du (x)) = 0
ëKºð>K
x ∈ Ω













F (0) < 0
ë-E






































ðï%ðﬃìêñÚðIÚRë%ÙG ìð"êCÜÞ·ê  Pì,ð"ê



































γi ≥ max {|α| , |β|} .
k@ðﬃÞ























detDu ∈ {α, β}
DHëKºð>K=ÙG
Ω,
λν(Du) = γν , ν = 2, ..., n
DëiKºð9KjÙG
Ω.








~\"ú_z]>: p  [Ù ﬃQL3M

























u ∈ ϕ+W 1,∞0 (Ω; R
n)
êñåÞGdë%Þ
λν(Du) = γν , ν = 1, ..., n, a.e. in Ω.
[ÙºÙ ﬃL5M

















u ∈ ϕ+W 1,∞0 (Ω; R
n)
êñåÞGdë%Þ



































A,B ∈ R2×2 O
ÙºÞ5
detB, detA > 0
D
E = SO(2)A ∪ SO(2)B,
ë-E











Du (x) ∈ E
DHëKºð>K:ÙG
Ω
u (x) = ξx
Dñ
∂Ω.
~\"ú_z]>:   [Ù ﬃPL3M








ξ ∈ R2×2 :
ÞGdðﬃìðUð
	!Ù¢ê"Þ
0 ≤ α ≤ detB−det ξdetB−detA
D
0 ≤ β ≤ det ξ−detAdetB−detA
R,S ∈ SO (2)
Djêñ~ÞGdë%Þ
ξ = αRA+ βSB
}

























ξ ∈ R2×2 :
Þ5zðìðUðﬂ	Ù¢ê"Þ
R,S ∈ SO (2)
D
0 ≤ α, β ≤ α+ β ≤ 1
D
det ξ = detA = detB
êñåÞGdë%Þ













































ç n = 1
Ó!ä
m = 1
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inf (QP ) = inf (P ) .
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f (Du (x)) = Qf (Du (x))
DëiKºð9K






























































ËØ ØfÐdàí!ÈOÏ,ÓBÍﬃÓ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K0 ⊂ K =
{
ξ ∈ Rm×n : Qf (ξ) < f (ξ)
}


















































u¯ ∈ ϕ+W 1,∞0 (Ω; R
m)
K
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u¯ ∈ ϕ+W 1,∞0 (Ω; R
m)
K










ÈÉÍnàÒ7fÒdÊuæ?àÖzÖÈnà!Ø ËÒzéùÏÓ÷õOÐzÈÓäÈnô  æ:àSôRàÖ
u¯ ∈ ϕ + W 1,∞0 (Ω; R
m)
Ì,à%ÏË¢Ì¥Ôøá	ËÒzé




































ÍﬃÈnØ ØËÒzË   
æ%þàÍﬃÓäÓé!Òdàß
PËèfÈnË ä,Ó   
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ϕ ∈W 1,∞(Ω; Rm)
àÒfÊ













































































































Φ (ξ) = det ξ
OÏÐzÈéÈÒzÈnä,à!ØPÍà!ÌÈÍà!ÒùèÈÐdàÒfÊØ ÈÊüË Ò÷àýÌ¥ËôË Ø¢àä
ã
àá!æ
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α < det ξ0 < β
â¦Ó!ÏÈ~ÏÐdàÏ#ÐzÈnäÈRÏ,ÐzÈ3ÔøÎzÒdÍ"Ï,Ë ÓÒ































γi ≥ max {|α| , |β|}
à!ÒdÊ
γi > λi (ξ0)
æ


































































+ 2 |det ξ|
)1/2








ûà!ä,ÍÈØØ ËÒzËË Ò   
























+ 2 |det ξ0| ≥ 1
DP[Ù¹ð9K
f (ξ0) = Qf (ξ0)
ﬃ
[ÙºÙ ﬃ
det ξ0 6= 0
K








f (ξ0) > Qf (ξ0)
àÒfÊ












s , det ξ0 > 0
à!ÒdÊ













ξ ∈ R2×2s : det ξ > 0
à!ÒdÊ
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©+ªﬁ«¬¢­ ®+¯ﬁ°d± ­ ²,³z´	­ ± ±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³¹¸jµﬁ«X°º¯
³dª
»
µ,± ­ ¼¯
³·¬
